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METHOD FOR TRANSMITTING DATA IN A As a result of the length of the IP packets (16 bytes or 

TELECOMMUNICATIONS NETWORK AND more), a I ime delay occurs in the packet switching apparatus 

SWITCH FOR IMPLEMENTING SAID when copying. This time delay can be so great, when there 

METHOD is a heavy load on the packet switching apparatus which 

5 passes a data packet over the route to the destination address, 

BACKGROUND OF THE INVENTION that certain applications are no longer possible. 

, J , c ■ A , These delays are of considerable Significance particularly 

TTie invention relates to a method for ransferrmg data ^ ^.^^ ^^^^^^^ telephony, a 

from a first switch to a second switch, selectively by line ^" ^^^^^ „^^ ,^^ „„^3, ,„i,„,i ^i,h ^pproxi- 

switching or by packet switching, and to a switch for ^^ ;^^;^;;^tbi./s bandwidth and a time delay of 0.5 seconds. 

carrymg out the method. • ,• ■, When the Internet is overloaded, the time delay of the 

The presen.-day situation m telecommunications is When ' ^^^^ ^^ ^^^^^ ^^^^ ^^ ^^ 

marked by a division between two differem connectmg and P connection between telephone partners is no 

switching technologies. These are the synchronous hne- convert uuu com 

switching technology (line-switching or circuit switching) longer possible. . . . .u . 
and asynchronous'packet-switching' technology (packet- ^^ Internet telephony « marked by a ^-^-<^^^J^^' 

. . / . only the relevant local telephone charges to the next l^Ul:' 

switching). •. u r r ^Point ot" Presence), the access point to the Internet offered 

I.ine-switch,ng connections u.se line switches, alia line ^^ "^' " ^^^^^ ^J^[^ Provider IsP, as well as time charges 

switching equipment, between the individual hne sections, ^^ ^J"^™^^ j^p^ f„^ ,i,^ i^^^ „j ,he internet access 

each of which copies over 1 byte packets and has a corre- ^^ calculated ^Y^e '^^^ „of expensive long distance 

spending buffer size. Packet-switching connections use as weu as vuiuiuc cu 6 > v 

packet stitches, alias packet switching equipment, between telephone charges are "jcurred ^^ , . , . ^ 

[he individual line sections of a network, each of which From U.S. Pat. No. 4,996,685 a method and device an; 

copies over multi-byte packets. The buffer size of a packet known which allow m an ISDN communications network 

switch correspondingly amounts to n bytes where n stands during an existing connection between a user and a host 
for the number ofbytes in the copied data packets, llie term ^ computer, a dynamic change between a Ime switching 

"switch" is used below so that it includes both a line switch connection through an ISDN B channel and a packet- 

of a hne switching network and a packet switch of a packet switchiig connection through an ISDN D channel. A com- 

swilching network. mand to change between a Ime-switchmg and a packet- 

A line switch, ahas line switching equipment, is called ^ switching connection thereby always emanates from the 

telecommunications apparatus (TK apparatus) in the private Host computer. ..o n. m ^ oqa as? -c 

sector, and exchanges of the network supplies in the public The method disclosed in U.S. Pat. No. 4,996,685 is 

sector. A packet switch, alias packet switching apparatus, is restricted to undertaking on an ISDN connection a change 

also called a router, an IP switch or a host computer. between a hne-switching and a packet-switching data trans- 

Une switching connections are synchronous, i.e., data 35 ^^ ^^ereby a Hne-switching transfer is earned out on a B 

transfer is carried out substantially without any time delay channel atid a P^^ket-switching transfer is earned out on the 

from one line section to an adjoining line section through a D channel A method of this kind is '"f^^ e^edient to 

switch (here, a Une switching apparatus). ^"ribwTe cTan;" ^oinT oTt" tdeht: 

When a Une-switchmg ca^l is put through, a cotinection is ^"^ r'^^P"^^^^^ j^, ,„ the internet, but does not relate 

continually provided in real time with the coniplete b^d- 40 f.^'r.r/nsferoT^aU between switches or routers of a 

width of a channel between two points. Even if no useful '" "«= naiisiei 

information is being sent e.g., during a pause in telephone network. .. .. , ,.„;„„ j„, 

conversation, the Transmission channel is occupied or WO 95/31060 Al describes a method fort ansfemng data 
engaged. Line-switching connections are expensive, particu- between an information source and a destinalion device 
larly during telephone conversations since the costs accu- 45 therein the data to be transferred are transferred as da a 
mulate irrespectively ofthe information actually transferred. packets. Depending on type of mformation of the data 
■I-he advantage of a line switching connection is that it is free packets, the data are transferred automatically e"her solely 
of any time delay and has a fixed bandwidth. by line-switch.ng or sole y by packet-switching _More par- 
■ITie other important type of data exchange nowadays is ticularly m the case of smaU amounts of data o be 
the packet exchange. With'packet exchange. La, e.g., audio 50 .ransfe'Ted. a packet-swucb^^^^^^^^ 
data, video data or computer files, are packeted and trans- case of large amounts of data, a Ime-switchmg data transfer 
ferred as data packets. Packet switching works in the asyn- 's chosen. ^ . , , 
chronous transfer mode, i.e., data is transferred time-delayed WO 95/25407 Al describes a method for transferrmg data 
between two adjoining line sections by a switch (here, a between a data source and transceiver either through a 
packet switching apparatus). In the case of packet-switching 55 packet-switching network or a Une-switching network. A 
exchanges, and quite differently from line-switching control device is thereby provided which uses certam ciitena 
exchanges, a fixed connection does not have to be main- to decide which network and which method of transfer is 
tained It is connection-less, i.e., each packet is treated best suited for the transfer and then selects same, 
individually and not in conjunction with others. U.S. Pat. No. 4,903,260 describes a digital coupling 
Packet switching is used in particular on the Internet. The 60 network and a couphng field chip which are desigried so that 
data packets are termed there as IP packets (IP=Internet paths leading from any input to any output can depending 
Protocol). Each IP packet contains a header which contains, on requirements, either be switched through tor line- 
inter alia, sender and receiver addresses. The IP packets switching connections or can be preset for packet-switching 
form a data flow which is traasferred through packet switch- information. Preset paths for the packet-switched informa- 
ing apparatus (alias IP switches or Routers or Host 65 tion thereby form a network whose junctions he in the 
computers) in the Internet from the sender to the relevant coupling field chip of the coupling network. Those function 



receiver. 



devices which are required to send each data packet on the 
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path preset for same are integrated in the coupling field .p new networks with ..al time '^='P-=!'y ('"^^^^^^^.r^'^^ 

chips It is thus possible to divide up a single coupling can operate both by line-switching and by packet-switching. 

network depending, on requirements, dynamically into a The method according to the present invention is used m 

line-switching network and a packet-switching network. a first enrbodiment of the invention between two switches 

5 which are part of a line-switching network, but not directly 
SUMMARY OF THE INVENTION ^^^ ^,f ^ packet-switching network. Therefore, for a packet- 
Based on the prior art, the present invention is concerned switching transfer, first a connection is established through 
with the problem of providing a method for transferring data the Une-switching network from a first switch to an access 
from a first switch to a second switch and providing a point to the packet-switching network (such as Internet 
switching for carrying out the method which, depending on m access point). The daU are transferred hne-switched to the 
the data origin and headers of a user or network management access point to the packet-switched network, where they are 
system allows flexible data transfer between the switches packeted if they do not already exist as packets^ and are 
and more particularly cost-effective data transfer with real transferred from the access point packet^witched throu^ 
time properties Ihe packet-switching network to the second switch, llie data 
TTie solution'according to the present invention makes it ^= are thereby preferably ataady packeted in the fii^t switch 
poSble duX Pocket-slitching connection between two and transferred as data packets hne-switched to the access 
switches to achieve a dynamic change-over to line-switching point . • , • i 
connection without interrupting the connection. This is if both switches are part of both a Une-switching network 
always advisable if a data build up of data packets exists and a packet-switching network, then in a second embodi- 
before the switches of the packet-switching network. ^° ment of the method according to the present invention a 
llirough the establishment of a Une-switching connection packet-switched data transfer can take place directly 
between the switches, a bypass is produced according to the between the switches. With both embodiments, with a 
invention on which data can be transferred with fixed presence of a corresponding control signal, a Une-switching 
bandwidth and sligUt time delays substantially in real time connecUon is built up througU tUe Une-switching network 
so that the data blockage is bypassed. Since a line switching 25 directly to the second switch. If there is no longer any need 
connection is established only when required, i.e., when a for a line-switching transfer, then a change back to a 
packet-switching data transfer no longer has the desired packet-switchmg transfer takes place, 
bandwidth, the invention allows a flexible, most cost- Inoneembodimentof the method according to the present 
efifective data transfer. invention, the data packets remain, after the change-over to 
The term "switch" is used in the sense of the present ^° a line-s>vitching data transfer, as data packets and are then 
invention as aUeady explained so that it includes both a transferred as such by line -switching. In an alternative 
Unc-switcU of a Une-switcUing network wUicU copies over embodiment, the data packets are unpacketed, more parUcu- 
1-byte packets, and a packet-switch (router) of a packet- larly tUt; Ueaders of the data packets are removed^^and only 
switching network which copies over multi-byte packets. the data are then transferred by hne- switching. The advan- 
Data to be transferred can be any type of data, such as audio ^ tage of the first embodiment lies in the fact that if the data 
data, video data or computer files. is once again to be transferred over the packet-switching 
-nie present invention provides for carrying out the network, they already exist ^^^f ^Xnt!fe ofthl^^^^^^^ 
method according to the present invention, on switches Ume is saved when switching. ^^^ ^^^^^^^^^e «f the se^^^^^ 
which allow both'line-switching and packet-switching, and ,, embodiment is ^^^^^y removmg the h^^^^^^^ 
combine the functions of a line-switch and a packet-switch. mdividual data packets, the effective bandwidth of the data 
A switch according to the present invention has a packeting transfer is mcreased. j- , ,. 
device for packeting and unpacketing data, an IP switching In a preferred embodiment of the method according to the 
device for routing data packets, a Une-switching device for present invention, the same data channel is used for trans- 
estabUshing connections for switching through data chan- ^^ ferring the data packets from the first switch to the access 
nels and a control device which directs incoming data either point to the packet-switchmg network, and for transternng 
to the IP switching device or to the line switching device data from a first switch to the second switch through the 
depending on the control signals. line -switching network. This embodiment has the advantage 
Tlie corresponding control signals are triggered by a user, that only one data channel is constantly -^^^^^J^^^ 
or at the command of a network management system and are ,o depending on the type of transfer, ^^^^^^^^^^^^^^^^^ 
transferred together with other signaling data to the switch. acce^ pomt to ^^^ packet-sw^ching ne^^^ the^ther 
Alternatively, the switch itself automatically produces a switch. More particularly m ^jl%^f .^^^.^ ^^^^^^^ 
corresponding control command upon exceeding a certain the same B data channel is used for both ^^^^^g ^f /^^^f 
bandwidth of the packet -switching transfer. access point to the packet-switching network, and for send- 

Ihc network which consists of interconnected switches 55 m data through a bypass to another switch, 

accordS the present invention forms an Intranet wherein A data transfer from the fn^t switch to the access point o 

data trarlfer can be interchanged dynamically between line the packet-switchmg network always takes place by line 

swUching and packet switching and ensures, under normal switching. THus compared with a P-^^^'^^^^^^^^^ 

conditio^, data transfer substantiaUy in real time through ^^ ^he access pomt e.g., through an ISDN ^^ 

the possibility of establishing when required, a line- 60 is also possible, a larger and fixed bandwdh is ensured up 

IwitS connection of a fixed'bandwidth. Vis is particu- to the access ^o^^^^' ^n^SBU n.^^^^^^^^ 

i.rlv imnnrtant for internet telefhonv B channel is used as the data channel. Data packets are 

larly important for internet telephony. ^ . ^ g ^ ^ ^ j^i^g them to the 

There are numerous uscfu areas for the switches accord- lUClcuy sent Lmuu^mw u wnuiiuvi u; ^r ; o 

ing to the present invention. The switches according to the ISDN framework. This is known per se and fixed in the PPP 

present invention can even replace conventional line- 65 protocol. ^ , , 1 ^^n^.H 

switches such as TK equipment and exchanges as well as In a fiirther embodiment, two data channel are provided 

packet switches. More particularly they can be used to build for data transfer from a first switch, whereby through the 
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first data channel the data packets are transferred to the For classifying data P/^^^f ^'^^"^^J"^ to geo^^^^^^^^^ 

access point to the packet-switching network, and through points of view, it is preferable to compare the dest nation 

the second data channel the data are transferred to the second address v/ith destination addresses stored in a data banR 

switch through line -switching. Depending on the type of whereby ihe data bank contains a hnk between the aestina- 

transfer, either the one data channel or the other data channel 5 tion addresses and the associated geographical position. The 

is used/xhis has the advantage that data can be transferred data bank: is thereby preferably integrated in the switch. If 

simultaneously by packet -switching and line -switching. By the data packets are IP data packets, then the relevant IP 

way of example, less important data such as correspondence addresses are consulted in the data bank and assigned to a 

is transferred by packet -switching and audio data is trans- certain bypass depending on the geographical destination, 

^^Tn'^a^^fiXeTF^^^ embodiment of the present '" BRIEF DESCRIPTION OF THE DRAWINGS 

invention, with a line -switching data transfer between the diagrammatically a telecommunications 

first switch and the second switch or between the first swi ch • ^ .^^ 

and the access noint to the packet-switching network, the hclwuijv a^^uiumg y 

dafa of seve'Tl Lers are multiplexed on a data channel by . FIG. 2 shows diagrammaUcally a telecommumcations 

forming sub-channels of fixed bandwidth. It is thereby network known in the pnor art; 

provided that the data of one user are transferred after its pjQ 3 j^ a diagrammatic illustration of a telecommum- 

selection by Hne-switching with a transfer rate which cor- cations network in which switches according to the inven- 

responds to only a fraction of the transfer rate of the ^^^^ ^^^^ ^ Intranet; 

bandwidth which is available as standard to the user. ^^^ ^ ^^^^^ diagrammaUcally a switch according to the 

More particularly with an ISDN network on the B chan- -« j^ventioir 

^ri^a^rr^^^^^^^^ PI0.5:showsafiowchartof.hemethodaccordmgtot^ 

iXor each nTbit of an ISDN frame is copied over invention for transferring data between two switches, and 

immediately and forwarded on the data channel to the next piG. $b shows diagrammatically a flow chart tor the 
switch or to the computer network access point. 25 method according to the invention for selecting a destination 

The formation of sub-channels on a data channel, possibly switch through topological points of view. 

an ISDN B channel or a data channel of the GSM mobile ,,..,,,„ ^^ Mc^r-DiPTinxi op thf DRAWINGS 
phone system, aUows additional flexibiHty for the data DETMLbD DESCRIPTION OF THE DRAWINGS 
transfer. In many cases, it is entirely adequate that the p^^ 2 shows a conventional telecommunications net- 
bandwidth only uses up a part of the bandwidth which is 30 ^^^^ '^^^^ terminals such as telephone 1 or personal corn- 
available on a data channel. The use of the sub-channel ^ are connected to an exchange 4 of the telephone 
thereby has an advantage for the user that accordmg to the ^^^^^^^y, directly or by means of a telecommunications 
bandwidth of the sub-channel, lower costs are incurred but ^^^^ (TK-apparatas) 3 through an ISDN/POTS line, 
a fixed bandwidth is still available. Sub-channels of different ^F^^^ applicable, a local network EAN 5 is connected to the 
bandwidth thereby define different service quality. ^5 jK-apparatus 3. The exchanges 4 pass on incoming con- 
Thus a packet-switching transfer, a line-switching transfer jjection requests and provide Une-switching connections, 
with a part of the available bandwidth of a data channel, and ^^^^^ ^^^ ^ packet -switching network is possible through an 
a line-switching transfer with the complete bandwidth of the ^^^^^ ^^^.^^ p^p ^p^-^^^ ^^ Presence) 6. Data are transferred 
data channel are available as alternatives. between interlinked packet switches 10 by packet-switching 

In a further development of the method according to the 40 ^^^^^^^^ the packet-switching network, 

present invention, with a change from a packet-switchmg ^^ internet will now be considered as packet-switching 

transfer to a line-switching transfer, the address information ^^^^^^y^ without restricting the present invention. Indeed 

of the data packets are evaluated and sorted according to ^nv packet-switching network could be used such as mobile 

network topology. Thus for each data packet whose desti- ^^^^ networks within the scope of the present invention, 

nation addresses relate to the same topological area o the 45 ,^^^^^^^^,, ^^ed are known per se. The data transfer 

network, a switch located ^^^^^l^'f^^^^^^ between terminals 1 and 2 and a line-switch (TK apparatus 

switchmg connection (byp^s) is established to the selected ^^^^ Une-oriented, and similarly 

switch and the corresponding data or data packets are f^^^^^^,^ ^^^^^f J J^,,, ^l,, dividual line switches (su^^ 

transferred to the switch by hne-switchmg. ^^ ^^^^^^^^ ^^^ .^^.^.^^^ ^^^^^^^^^ 4 ^^ ,^^ pOp 6 of the 

A classification of the data packets IS thereby preferably 50 ^^^^^^^^ ^^^.^^ Providers IPS). The fines are switched 

carried out according to geographical points of view, ^^ j^ ^^^ coupUng fields which are produced in the 

whereby, for data packets whose destination address relate to ^^^^^ ^^^ -^ [^^ TK-apparatus. 

the same geographical area, a switch located in this geo- particularly wide spread in ISDN 

graphical area is selected and a hne-switchingconnectum IS ^^^'J^^^^^^ for each 30 useful 

established to this switch. This allows a bypass to be .5 "™^J™^^^^^^ 

effectively established since for data packets with roughly "^^^^^^^^^^^ 

the same destination, a line -switching connection is estab- and se t one pu ,^^^^^ ^ ^,,r^t,rr.6 in 

lished directly to a network junction which lies, regarding P^ace o ^mg^ p ^^^^^^ ^^^^ _^ ^^ 

networktopology,inthedestinationareaofthedata packets. '^^^'^^^^^^^^^ i, the digital coupling field. 

The establishment of an effective ^^YPass between the ind - 60 ^^^^^^^^^^^^^^ ^^^ .^^ ^, ^hen sent (switch of l-byte- 

rine these data packets by line -switching directly from 65 i^g path. , ,. , _^r^, 

B«lin to Munich^t is possible to provide a more effective From the access pomt POP 6 to the Internet, the transfer 

data transfer. of dat^ is still only carried out packet-switched on the basis 
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of the known network protocol UDP/IP or TCP/IP. Access to higher quality line-switching trarisfer instead of a packet - 
he Internet is brought about by a packet switch hereinafter switching transfer. A line-switched transfer is thereby estab- 
also called IP Switch) which receives data packets which arc hshed as bypa&s, more particularly between switches where 
not intended for itself and passes them on to the party a data blockage builds up. , , • 

network whose address they support. During routing, copy- s FIG. 3 shows a telecommunications network wherem 
ing of the IP packets is carried out (switch of multi-byte switches 7 which aUow a data transfer selectively by packet 
packets). lime delays thereby occur in the packet-switching switching or by line switching form an Intranet withm the 
network according to the size of the IP packet and the internet. A real time communications possibility is thereby 
number of routers passing on an IP-packet. These time present between the switches 7. So that this is always 
delays can assume such proportions in the event of over- lo possible, additional real time communications channels exist 
loading the IP switches 10 that in the case of the Internet between the switches 7. These are additional ISDN/PSTN 
telephony delays of more than 0.5 s may occur. connectionsor additional Intranet channels. A line switching 

FIG 1 shows a telecommunications network according to connecti-.n (bypass) between the switches 7 can thus arise 
the present invention with switches la and lb according to not only through the telephone network, but also through 
the present invention which are shown as starred and are 15 separate channels. 

described in detail in FIG. 3 . The switches la and lb FIG. 4 shows diagrammatically the establishment ot a 

integrate the functions of a packet switch and a line switch. switch 7 according to the present invention. The switch 7 is 

The important factor is therefore the possibility of part of both a packet -switching -^^7^^^^;"^^^ 
dynamically switching between packet-switching and line- ^ line-swHching network (telephone network , i.e. it is cor^- 
s^cZg during one fransfer, as will be described in further ^« n^^^^^ 

detail below. It is thereby possible to change over, when can transfer or receive Ime-switched or packet -switched 
desired, from an asynchronous packet-switching transfer of data. 

variable bandwidth to a synchronous line-switching transfer Data coming in through a data input 74 can have any 

of greater and fixed bandwidth. Internet telephony and source, more particularly come from an IP switch/router, a 
downloading of files from a WWW server are two important ^^ line-switch such as an exchange point or a telecommunica- 
^^^ lions unit, from a LAN or from an end terminal 1 or 2. I he 

The implementation of the switches la and lb takes place data input 74 has for this purpc^e, ;°J ?7"^- ^ 
selectively through hardware or software. The line ethernet mterface, an analog mterface with A/D converter 
wt'ching. is thereby preferably nnplemented by hardware 3^ and an ISDN Interface. ^'''''"1 hrnhoni 'neT 

and the'packet-switching by' software, mus with line ^° ATM interface and ^ .'"'f ^^ *''^^ "•'*^'^ ^l^^ wtii 
switching, after switching through a connection the data are work c.n also be pK.VKled. The ISDN networks are wuh 
forwarded without further examination, whilst with packet incoming data of 8 b« long words wh.ch arrrve on a 
switching the destination addresses of each data packet is multiplexed supply line of the switch r 
evaluated and the next IP switch has to be selected from the The switch 7 has a known IP sv^atch TJ which copies over 

routing tables. Aswitching device for the switches la and lb incoming IP packets (switch of multi-byte packets) and 
which undertakes a change over between packet and line- forwards them in the internet to suitable switches acrordmg 
switching is preferably likewise implemented as software. to the address of the packets. These relate to the known 
TTte switches la Jib can be mounted according to FIG. interne, protocol UDP/IP and TCP/IP. A d;^^ --P---° 
1 at different points in the telecommunications network. The ^ device 721 is m.egrated as an o^>'on in 'he P ^^ J^' F° 
switch la represents a service access module for connecting data compression a r«f"«nce .s made to he 'nternauona 
the LANs or end terminals 1 and 2 to the ISDN/PSTN comprsssion standards developed for individual 
ne^worrnd internet. On the user side, the switch la has an -"---'7^' ^7^0 iz^^TFuT^^^ 
ethernet interface for a I.AN connection, a printer interface according lo ITU standard 0.72 X. Furthermore, a coding 
and in^rfaces for connecting telephones (rrdio telephones, ,, device 722 for codmg data packets can be provided as an 
ISDN telephones, analog telephones) —not shown. The option. .,...•,, 

switch la is connected to an exchange point 4 of the rurthermore, the switch 7 has a line switching device 73. 

telephone network through a line 8. This has a digital coupling 731 which is known per se for 

Since the switch la is not a part of the internet, it is switching through telephone convereation channeU of the 
necessary for the packet-switching transfer of data through 50 line-switching network and a ^f^'^^^^'l^'^'f^l'V^^^ 
the internet to first make a connection with the access point 732 wt ch f °duces sub<hannds on exist^mg data channels, 
POP 6. This can be carried out through the exchange point as will be described m further detail below 
4 or even through a standing line 9 to the POP 6. The data The internal control commands, as to whether a packet 

are transferred line-switched up to the POP 6 and are switchmg is to take place through the IP switch or a hne 
preferably already packcted. If a change to line-switching 55 switching is to take place through the Ime switching device 
data transfer is to take place, then a Uno to another switch is 73, are produced in a control device 71. The device 71 is 
switched through the exchange 4 and the data are transferred substantially a switch which forwards the incommg data 
to this by Une-switching. The switch la thus routes the IP either iis data packets to the IP switch 72 or as bit flow to the 
switched/line-switched channels to the line 8 controlled by line sw itching device 73. To this end, the control information 
same so that they are more cost-effective or more real time 60 of the : ncoming data are evaluated. The change-over control 
depending on the wishes of the user or provider of the unit 711 monitors and controls which open connections are 
channels present (i.e., which and how many data channels are 

T^e switch la is integrated in the internet and connected connected) and Which bandwidth the individual data chan- 
to further IP switches 11 and/or line switches 12. Ideally the nels require. , . ». , , 

network stiU only consists of switches lb which allow both 65 In detail the control device 71 has a change-over control 
line switching and packet switching, so that with each switch unit 711, two packeting/unpacketmg devices 713 and 714 
lb there is the possibility where necessary of providing a and an intermediate register 712. The change-over control 
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unit is connected to a topography data bank 75 which switch where the bypass is established To this end, a switch 

contains geographical data for a number of IP addresses. is selected as destination switch which lies in a geograplucal 

\ , . ^ TTi ^ . .u tu u..A.r.r.fxh^ areawhich coincides with the destination address of numer- 

IftheincommgdataareIPpackets,thentheheadersofthe ^^^^ ^^ ^^^^^^ ^^^ .^ particular, these IP packets are 

IPpackets are evaluated by the chance-over control unit 711. ^^^^^^J^^ through the bypass to the corresponding desti- 
If the incoming data are a continuous data stream, then the - ^^^.^^ ^^^.^^^^ ^ ^^^^ ^^^ ^^^^ packets still only have a short 
signaUng information of the signaling channel (m band ^j-ansfer path from the destination switch to the final desti- 
signaling or outband signahng) are evaluated by the change- nation. 

over control unit 711. The basic state thereby provides that ^^ classification of the IP packets and selection of a 

the incoming data arc sent into the internet through the IP corresponding destination switch takes place by means of 
switch 72. If the incoming data do not yet exist as IP packets ^o ^^^ topology data bank 75 which contains a geographical 
then they are packeted into corresponding IP packets in the j.^ betv^cen a number of IP addresses and their geographi- 
packeting/unpacketing device 714 and sent to the IP switch. ^^^ position. In the fine switching device 73, the IP desti- 
If the data exist as IP packets but are to be transferred nation address of each packet is compared with the 
line-switched through the line-switching device 73 then the addresse;; stored in the data bank 75 and in the event of a 
data are, where applicable, unpacketed in the packeting/ ^^ successful association of the IP address, this is given a code, 
unpacketing device 713. More particularly the headers, of j^^ ^an be a number which characterizes a certain geo- 
the data packets are removed. Unpacketing is optional graphical region. This code is recognized by the coupling 
however and not absolutely necessary since data packets can f^^ij 731 ^nd the data packet is then switched through to the 
be transferred line-switched where applicable according to ^ corresponding destination switch. 

the PPP protocol. The (packeted or non-packeted) data are -° g-^^^g -^ ^ould result in too much time delay to interrogate 
transferred as bit stream to the line switching device 73 by ^^^ ^^ta bank 75 for each data packet, the change-over 
the change-over control unit 711. control unit 711 contains a cache which can be quickly 

Through a control command which is sent by an end accessed and in which the result of the last data bank inquiry 
terminal or another switch and for example triggered by a ^^ ^s stored. If the IP address of a data packet arriving through 
user by pressing a certain button on the terminal or by the ' the data input 74 is stored in the cache, then the correspond- 
network management system, the type of communication is i^g code; can be quickly given. 

switched over to Une-oriented or packet- oriented communi- jf ^^^ jp address is not contained in the cache, then a data 

cation. bank inciuiry is carried out, and the IP packets are directed 

A corresponding signaling command for changing ^^ onto the IP switch 72 until the result of the data bank inquiry 
between packet and line switching is, for example, rcpre- ' is provided. Only then is a change-over made for this data 
sented by a certain bit sequence wherein the switching unit to a line -switching transfer through a bypass. It is thereby 
71 stores the detailed incoming data in an intermediate possible that several bypasses to different destination 
register 712 and compares it with stored bit sequences. If a switcheii exist at the same time whereby the change over 
certain bit sequence exists, then a change over to a different ^^ control unit 711 controls the coupling field 731 so that the 
type of switching is carried out. Alteratively, it can also be data packets are each time sent to the destination switch 
possible for the change-over control device 711 to monitor which is most favorable from the network topological pomt 
the bandwidth of a transfer and on understepping or exceed- of view, ITie change-over control unit 711 thus informs the 
ing a certain bandwidth and/or in the event of a lime delay couplin:^ field 731 of which data is to be sent to which 
when forwarding IP data packets to automatically release a ^^ destination switch. 

control command to change over to the relevant other type jf t^e destination address of a data packet is not contained 

of transfer. in the data bank 75, then those intermediate junctions of the 

To change from packet switching to line switching, first at packet-switching network are checked to be fully function- 
the command of the control unit 71, a connection is made via ing which are normally run through when sending data 
the line-switching unit 73 (bypass) with another switch 45 packets with a certain destination address. To this end, the 
(destination switch). To this end, the ISDN signahng com- corresponding data are exchanged between the individual 
mand SETUP is sent to the next exchange point. After the network junctions in known way by trace routmg. At the 
connection is estabUshed, all the incoming data of the appropiiate intermediate junctions, i.e., the intermediate 
communications connection considered are no longer junctions with low functioning output, it is determined 
directed through the IP-switch 72 but through the line- 50 whether the ISDN number is known and this is requested 
switching unit 73. The data are now transferred by fine- where applicable. The chance-over control unit 711 of the 
switching with fixed bandwidth through the estabhshed data bank 75 is thereby operated in the manner already 
bypass to the other switch. described. Abypass is then established from the change-over 

The change-over control unit 711 thereby checks, within control unit 711 to a switch which lies in the cham of 
the scope of the change-over process and prior to sending the 55 switches as close as possible to the destmation switch 
data to the device 73, whether they are IP packets and The multiplex/demultiplex device 732 of the hne- 

whether unpacketing is to take place in the packeting/ switchmg device 73 allows, depending on the control com- 
unpacketing device 713. llie decision on this is made mands of the change-over control unit 711, a Une-switching 
dependent on control signals of the network management transfer to sub-channels with a bandwidth which corre- 
system or the end terminal or alternatively by the change- 60 sponds to a fraction of the usual bandwidth of a data channel 
over control unit 711 itselfdependent on the data arrival. The considered. Data channels are thereby bundled which are 
control signals here contain corresponding transfer param- formed or determined in the coupling field 731 according to 
eters In each case, the data after being sent to the device 73 the control commands of the change-over control unit 711. 
are then exposed in the coupling field 731 to an ISDN data A time multiplex channel of the PCM 30 system is consid- 
frame. 65 ered as ISDN data frame which has information of 30 data 

To establish the most effective line-switching connection channels and two signal channels. The bandwidth of the data 
possible, it is important to select a suitable destination channels each amounts to 64 kbit/s. 
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The multiplex/demultiplex device 732 allows a multiplex- 
ing inside each of the 30 data channels of the time multiplex 
channel To this end, two methods are alternatively used. In 
a first method only a part of the 8 bit of a PCM Word is 



switched through each other, thus 



1, 2 or 



4 bits. The 5 



bandwidth is reduced accordingly to 8, 16 or 32 kbit/s. The 
data of several channels are in this way multiplexed on one 
data channel. 

Alternatively a PCM word (byte) of the time multiplex 
channel of the PCM 30 system is not switched through in 
each of the successive pulse frames, but only in each n-th 
pulse frame whereby the bandwidth is reduced to 64/n kbit/s. 
llie two multiplex methods described can also be com- 
bined. By way of example, one bandwidth of 1 kbit/s is 
produced for one data channel in that each eight bit in each 
eighth frame of the ongoing data channel stems from the 
data channel considered. 

The switching through in the line switching device 731 
takes place, depending on the selected data rate, and in the 
case of transfer rates per data channel unequal to 64 kbit/s, 
includes the multiplex/demultiplex device 732. Tf no multi- 
plexing takes place on a data channel, then the data arc 
passed by the multiplex/demultiplex device 732. 

For the channel or sub-channel considered, a line- 
switching transfer takes place to the switch which represents 
the other side of the line-switching connection until a control 
command again reaches the device 71 to switch over again 
to packet-switching. This command is in turn coded by a 
certain bit sequence or is produced automatically. Then 
through the control device, the switched-through line is 
broken off and the incoming data are then again directed to 
the IP switch 72. 

FIGS. 5a and 5b show the method sequence. FIG. 5a 
shows the course of the method when changing from a 
packet-switching data transfer to a line-switching data trans- 
fer between two switches. With the presence of a corre- 
sponding control signal, a Une-switching connection is set 
up to another switch and the data sent by line-switching. 

If a Une-switching data transfer is to take place to sub- 40 
channels of fixed bandwidth then a multiplexer/ 
demultiplexer is activated which multiplexes several data 
streams so that each time only every n''' bit and/or every n''' 
byte is reserved in the outgoing data stream for an incoming 
data stream. It can thereby be provided that the individual 45 
sub-channels have a different bandwidth, i.e., the different 
input data streams have different proportions in the outgoing 
data stream. With the presence of a further control signal, a 
change back to a packet-switching transfer is undertaken, 

FIG. 5^? shows the selection of a suitable switch when 
establishing a bypass. To this end, the headers of the IP data 
packets are compared with the information of a data bank. 
If the header information is associated with a certain geo- 
graphical destination, then the bypass is estabUshed to a 
switch mounted in this geographical area. If the header 55 
information is not associated with a certain geographical 
destination, then as described above, a bypass is made to an 
intermediate junction where the data packets pass through in 
the normal case. Where applicable, the switch has numerous 
bypasses to different switches wherein each time only data 60 
packets with the same or similar topological destination 
features are transferred to the individual switches within the 
frame of the bypass. 

The present invention is not restricted in its design to the 
embodiments given above. Rather a number of variations 65 
are possible which make use of the invention even in 
fundamentally different types of designs. 



What i^ claimed is: 

1. A method for transferring data from a first end terminal 
to a second end terminal using a first switch and a second 
switch, s;;lcctivcly by line-switching or packet switching, 
comprising: 

a) locating the first switch between the first end terminal 
and an access point of a packet-switching network, the 
first switch being part of a line -switching network or 
having access to a fine-switching network; 
^ b) establishing a connection via the first switch through 
the hne-switching network from the first end terminal 
to the access point of the packet-switching network; 
c) line-switching transferring of non-packetized data 
through said connection from the first end terminal to 
the access point of the packet -switching network; 
^ d) pac:keting of the data into data packets and packet- 
swi:ching transferring of the data packets through the 
packet-switching network from the access point to the 
second switch; 
,Q e) checking repeatedly whether a control signal exists for 
trarisferring to a line -switching connection to the sec- 
ond switch; 

f) establishing the line-switching connection, during an 
existing transfer, through the line -switching network 

.5 fro]Ti the first switch to the second switch with a 

presence of the control signal, if the line-switching 
connection is not yet present; and 

g) changing-over to a line-switching data transfer during 
the existing transfer and transferring data over the 

30 hnc-switching connection to the second switch and 

from the second switch to the second end terminal. 

2. Ilie method of claim 1, wherein the first end terminal 
is a telephone. 

3. The method of claim 2, wherein the telephone is an 
35 analog telephone. 

4. Ttie method of claim 2, wherein the telephone ls an 
ISDN telephone. 

5. Tlie method of claim 2, wherein the telephone is a 
mobile telephone. 

40 6. Ttie method of claim 1, wherein the first end terminal 
is part of a local area network. 

7. Ttie method of claim 1, wherein the first end terminal 
is connected to a private branch exchange (PBX), which is 
in turn connected to the first switch. 

8. Tlie method of claim 1, wherein the data transferred 
from the first end terminal to the access point of the 
packet-switching network are analog data. 

9. The method of claim 8, wherein the data, when 
transfeiTcd over the hne-switching connection to the second 

50 switch, remain as analog data. 

10. The method of claim 1, wherein the data transferred 
from the first end terminal to the access point of the 
packet-switching network are digital, non-packetized data. 

11. i:iie method of claim 1, in which transferring the data 
55 over the line -switching connection comprises transferring 

the data over an PSTN/ISDN network. 

12. ^rhe method of claim 1, in which transferring the data 
through the packet-switching network comprises transfer- 
ring the data through the internet. 

13. The method of claim 1, wherein the first switch is 
located at the first end terminal. 

14. The method of claim 1, wherein the control signal 

which triggers a change-over between the packet-switching 
transfer and the line-switching transfer is produced auto- 
matics Uy when demands on a quality of a data transfer, 
including a time delay or a noise proportion, is understepped 
or exceeded. 
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15. The method of claim 1, wherein the control signal 
which triggers a change-over between the packet-switching 
transfer and the line-switching transfer is produced by a user 
of the first end terminal. 

16. ThQ method of claim 1, wherein, when the data is 5 
being transferred using the line-switching data transfer, 
further comprising: 

a) checking repeatedly whether a second control signal 
exists for changing-over to a packet-switching data 
transfer to the second switch; "^ 

b) establishing a second connection through the line- 
switching network, during the existing transfer, from 
the first switch to the access point of the packet- 
switching network with a presence of the second con- 
trol signal, if the connection to the access point is no is 
longer present; 

c) changing-over to a packet -switching data transfer dur- 
ing the existing transfer; 

d) line-switching transferring of the data through the 
connection or the second connection to the access ^^ 
point; 

e) packeting of the data into data packets and packet- 
switching transferring of the data packets through the 
packet switching network from the access point to the ^^ 
second switch; and 

f) transferring the data from the second switch to the 
second end terminal. 

17. The method according to claim 1, wherein, with the 
Une-switching data transfer between the first switch and the ^^ 
second switch or between the first switch and the access 
point to the packet-switching network, the data of several 
end terminals are multiplexed on one data channel by 
forming sub-channels of a fixed bandwidth. 

18. The method according to claim 1, wherein, with a data ^^ 
transfer from the first switch changing over from a packet- 
switching data transfer to the line -switching data transfer, 

a) address information of the data packets are evaluated 
and classified according to a network topology, and 

b) for the data packets whose destination addresses cor- 4Q 
respond to a same topological area of the network, the 
second switch is selected which is located in the same 
topological area. 

19. The method according to claim 18 wherein, to classify 
the data packets according to the network topology, the 4^ 
destination addresses of the data packets are sorted accord- 
ing to geographical areas whereby, for data packets whose 
destination addresses correspond to a same geographical 
area, the second switch is selected to be located in this 
geographical area. 50 

20. The method according to claim 19 wherein, for 
classifying the data packets according to geography, the 
destination addresses are compared with destination 
addresses stored in a data bank which contains a hnk 
between the destination addresses and associated geographi- 55 
cal areas. 

21. A method for transferring data from a first end 
terminal to a second end terminal, selectively by fine- 
switching or packet switching, comprising: 

a) establishing a connection through a line-switching 50 
network from the first end terminal to an access point 
of a packet switching network; 

b) line-switching transferring of non-packetized data 
through said connection from the first end terminal to 
the access point of the packet-switching network; 65 

c) packeting of the data into data packets and packet- 
switching transferring of the data packets through the 



packet-switching network from the access point to the 
second end terminal; 

d) chec;king repeatedly whether a control signal exists for 
transferring to a Une-switching connection to the sec- 
ond end terminal; 

e) estabfishing the line -switching connection, during an 
existing transfer, through the line -switching network 
from the first end terminal to the second end terminal 
with a presence of the control signal, if the line- 
switching connection is not yet present; and 

f) changing-over to a line -switching data transfer during 
the existing transfer and transferring data over the 
fine -switching connection to the second end terminal 

22. ^ITie method of claim 21, wherein the first end terminal 
is a telefihone. 

23. The method of claim 22, wherein the telephone is an 
analog telephone. 

24. The method of claim 22, wherein the telephone is an 
ISDN telephone. 

25. Tlie method of claim 22, wherein the telephone is a 
mobile telephone. 

26. The method of claim 21, wherein the first end terminal 
is part of a local area network. 

27. The method of claim 21, wherein the data transferred 
from the first end terminal to the access point of the 
packet-switching network are analog data. 

28. The method of claim 27, wherein the data, when 
transferred over the Une-switching connection to the second 
end terminal, remain as analog data. 

29. T]ie method of claim 21, wherein the data transferred 
from the first end terminal to the access point of the 
packet-switching network are digital, non-packetized data. 

30. The method of claim 21, in which transferring the data 
over the Une-switching connection comprises transferring 
the data over an PSTN/ISDN network. 

31. Tie method of claim 21, in which transferring the data 
through the packet -switching network comprises transfer- 
ring the data through the internet. 

32. The method of claim 21, wherein the control signal 
which triggers a change-over between the packet-switching 
transfer and the line-switching transfer is produced auto- 
matically when demands on a quality of a data transfer such 
as a time delay or a noise proportion is understepped or 
exceeded. 

33. I^he method of claim 21, wherein the control signal 
which triggers a change-over between the packet-switching 
transfer and the Une-switching transfer is produced by a user 
of the first end terminal. 

34. Switching apparatus for routing a telephone call 
comprising non-packetized data from a first end terminal 
located at a user's premises to a second end terminal located 
at anottier user's premises, selectively by line switching or 
packet switching, the switching apparatus comprising: 

means for establishing a connection through a line- 
sv/itching network to the second end terminal; 

meais for line-switching transferring data received from 
the first end terminal as non-packeUzed data over the 
Une-switching network to the second end terminal; 

means for establishing a connection through a packet- 
svv^itching network to the second end terminal; 

means for packet- switching transferring data received 
from the first end terminal as non-packefized data over 
the packet-switching network to the second end termi- 
nal; and 

means responsive to a control signal for transferring to a 
Une-switching transfer or a packet-switching transfer to 
the second end terminal; 
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said means responsive to a control signal changing-over 
to a line-switching data transfer or a packet-switching 
transfer during the existing transfer with the presence 
of said control signal. 
35. The switch of claim 34, further comprising means to 
produce the control signal for transferring to a line- 
switching transfer or a packet-switching transfer to the 
second end terminal, said control signal being produced 
automatically when demands on the quality of the data 
transfer are understepped or exceeded. 



16 



36. The switch of claim 34, wherein the data received 
from the first end terminal are analog data. 

37. The switch of claim 36, wherein the data, when 
transferred over the line-switching connection to the second 
end term nal, remain as analog data. 

38. The switch of claim 34, wherein the data received 
from the first end terminal are digital, non-packetized data. 
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